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57 ABSTRACT

A fluid treatment apparatus includes a base portion, a medium
or media, and an elongated support portion. The base portion
has a first end, a second end, and a side with an exterior
surface. The first end has an inlet and outlet for receiving and
dispensing a water flow, respectively. The medium or media is
spaced within the base portion and receives fluid through the
inlet, treats the fluid, and dispenses the fluid through the
outlet. The elongated support portion extends from the sec-
ond end of the base portion and has a sidewall. The sidewall
has an exterior facing surface that is substantially aligned
with the exterior surface of the side. The elongated support
portion maintains a latch assembly location for engaging a
filter head assembly and is configured to withstand torsional
forces applied by the user for engagement and alignment with
an elongated receiving cavity of an appliance.

18 Claims, 11 Drawing Sheets
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1
FILTER HOUSING FOR SMALL MEDIA

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is related to and hereby incorporates by
reference the entirety of the following patent applications
filed on even date herewith: Ser. No. 13/674,300, entitled
CUSTOMIZABLE MULTI-STAGE WATER TREATMENT
ASSEMBLY; Ser. No. 13/674,289, entitled MULTI-STAGE
FLUID FILTER ASSEMBLY WITH FILTRATION MEM-
BRANE,; Ser. No. 13/674,276, entitled MULTI-STAGE
FLUID FILTER ASSEMBLY WITH FILTRATION MEM-
BRANE; and Ser. No. 13/674,266, entitled CONSUMABLE
DESCALING CARTRIDGES FOR A REFRIGERATOR
APPLIANCE.

FIELD OF THE INVENTION

The present invention generally relates to water filters for
appliances typically domestic refrigerators, refrigerators and
freezers, freezers, or ice making devices, and more specifi-
cally relates to a water filter housing apparatus adapted to
engage to an interior of a cavity of an appliance.

BACKGROUND OF THE INVENTION

Water filters have become common fixtures in appliances
adapted to dispense water or ice, or produce ice. These filters
are provided in appliances to filter municipal water, well
water, or other water sources in order to improve water quality
for human consumption. A variety of attachment mechanisms
and arrangements are used to engage a water filter to an
appliance. Generally, appliances are adapted to receive a
single filter design used upon the attachment mechanism or
arrangement used, and the filters, have one predetermined,
fixed size and filtering capacity and are entirely disposed as
waste when used. Typically, current water filters are lengthy
substantially cylindrically shaped structure. They are shaped
this way to allow for greater capacity and useful life and to
allow for their engagement to the appliance by a user at a
generally rearward location. As a result, the engagement
mechanism on the appliance is generally recessed or only
accessible when a user grasps the end distal from the water
filter’s appliance engaging end and inserts it into a filter
receiving/engaging cavity in the appliance. The water filter is
thereafter typically twisted/rotated about its elongated axis to
engage the filter with the appliance. There are certain filter
designs employing one or more protrusions along the length
of'the generally cylindrical shaped filter that function to oper-
ate a switch within the appliance to indicate the presence of a
filter, its capacity, or other information to the appliance when
the filter is engaged to the appliance.

BRIEF SUMMARY OF THE INVENTION

According to one aspect of the present invention, a fluid
treatment apparatus having a longitudinal length includes a
base portion with a length one half the longitudinal length of
the fluid treatment apparatus, or less. The base portion has a
first end, a second end, and at least one side extending
between the first end and the second end. The side has an
exterior surface and an interior surface, wherein together with
the first end and second end defines fluid treatment media
receiving volume within the base portion. The first end of the
base portion has an inlet and an outlet for receiving and
dispensing a fluid, respectively, to and from the fluid treat-
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ment media receiving volume. A medium or media is spaced
within the fluid treatment receiving volume for treating fluid
that contacts the medium or media. An elongated support
portion engages the base portion, wherein the length of the
elongated support portion is one half the longitudinal length
of'the fluid treatment apparatus, or more. The elongated sup-
port portion has a cap and a sidewall extending longitudinally
between the second end of the base portion and the cap. The
sidewall has an exterior facing surface that is an extension of
and is at least substantially aligned with the exterior surface of
the side of the base portion.

According to another aspect of the present invention, a
water treatment apparatus, having a longitudinal length that
engages an appliance and receives water to be treated by the
water treatment apparatus from the appliance. The water
treatment apparatus includes a cylindrical shaped base por-
tion with a length one half the longitudinal length of the water
treatment apparatus, or less. The base portion has a first end,
a second end, and a tubular shaped side with an exterior
surface and an interior surface. The tubular shaped side
extends between the first and second end defining an interior
water receiving volume within the base portion. The first end
of the base portion has an inlet and outlet for receiving and
dispensing water, respectively. A medium or media is spaced
within the water receiving volume, wherein the medium or
media engages water that is received through the inlet and into
the water receiving volume. The medium or media treats the
water contacting it to form treated water that is dispensed
through the outlet. An elongated support portion, has a side-
wall extending from the second end to the base portion,
wherein the sidewall has an exterior facing surface that is
aligned with or substantially aligned with the exterior surface
of'the tubular side of the base portion. The elongated support
portion is devoid of any medium or media and does not
contact the water received by the inlet.

According to a further aspect of the present invention, a
method is defined for treating a fluid using a fluid treatment
apparatus fluidly connected with an appliance. The method
includes exposing a fluid treatment apparatus receiving cavity
ona filter head assembly of the appliance to allow for removal
or insertion of a fluid treatment apparatus. Another step
includes grasping a fluid treatment apparatus having a longi-
tudinal length, wherein the fluid treatment apparatus is the
embodiment described above. A further step includes insert-
ing the fluid treatment apparatus and aligning it in a connect-
ing position with a filter head assembly, wherein the base
portion of the fluid treatment apparatus is manipulated and
aligned by rotating the cap or the sidewall. Also included in
the method is engaging a latch assembly that extends from the
exterior facing surface of the sidewall with the filter head
assembly. Another step includes engaging the fluid treatment
apparatus with the water supply port and a water delivery port
of'the filter head assembly by rotating the cap or the sidewall
of'the fluid treatment apparatus. This rotation opens a bypass
valve in the head assembly or the filter head assembly thereby
supplying a water flow from the appliance through the inlet
and into the medium or media, wherein the water is treated
and thereafter dispensed through the outlet back into the
appliance.

By longitudinally extending an elongated support portion
from a base portion containing a medium or media, a fluid
treatment apparatus can engage an appliance’s filter head
assembly that may generally be adapted to receive a single
elongated filter. A medium or media providing a reduced
capacity can be manufactured for a variety of customizable
usages that the appliance’s predetermined filter cannot
accommodate. The elongated support portion is typically
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configured to avoid using excess materials (plastic) in the
construction of the fluid treatment apparatus, while maintain-
ing a latch assembly location in the required torsional
strength needed to allow the user to manipulate and rotate the
fluid treatment apparatus into a connecting position within
the filter head assembly.

These and other aspects, objects, and features of the
present invention will be further understood and appreciated
by those skilled in the art upon studying the following speci-
fication, claims, and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG.11s a front view of a refrigerator and freezer appliance
and showing a general location where a fluid treatment appa-
ratus of the present invention may be operably connected to
the appliance;

FIG. 2 is a front view of a refrigerator and freezer appliance
having a refrigerator door open and showing a general loca-
tion where a fluid treatment apparatus of the present invention
may be operably connected to the appliance;

FIG. 3 is a perspective side view of a fluid treatment appa-
ratus;

FIG. 3A is a perspective side view of an additional embodi-
ment of the fluid treatment apparatus showing an elongated
support portion detached;

FIG. 4 is a side cross-sectional view of a fluid treatment
apparatus according to an embodiment of the present inven-
tion taken along plane IV-IV of FIG. 3;

FIG. 4A is a side cross-sectional view of the additional
embodiment of a fluid treatment apparatus taken along plane
IV-IV of FIG. 3A;

FIG. 5 is atop cross-sectional view of an elongated support
portion of the fluid treatment apparatus according to an
embodiment of the present invention taken along plane V-V
of FIG. 3;

FIG. 5A is a top cross-sectional view of an alternative
embodiment of an elongated support portion of the fluid
treatment apparatus according to an embodiment of the
present invention taken along plane V-V of FIG. 3;

FIG. 5B is a top cross-sectional view of an alternative
embodiment of the fluid treatment apparatus according to an
embodiment of the present invention taken along plane V-V
of FIG. 3;

FIG. 5C is a top cross-sectional view of an alternative
embodiment of the fluid treatment apparatus according to an
embodiment of the present invention taken along plane V-V
of FIG. 3;

FIG. 5D is a top cross-sectional view of an alternative
embodiment of the fluid treatment apparatus according to an
embodiment of the present invention taken along plane V-V
of FIG. 3;

FIG. 6 is an alternative side cross-sectional view of a fluid
treatment apparatus according to an embodiment of the
present invention taken along plane VI-VI of FIG. 3;

FIG. 7 is a side view of a fluid treatment apparatus accord-
ing to an embodiment of the present invention;

FIG. 8 is an alternative side view of a fluid treatment
apparatus according to an embodiment of the present inven-
tion;

FIG.91is atop view ofa fluid treatment apparatus according
to an embodiment of the present invention; and

FIG. 10 is a perspective side view of a fluid treatment
apparatus according to an embodiment of the present inven-
tion being inserted into an interior of a cavity of an appliance
filter head assembly.
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4
DETAILED DESCRIPTION

For purposes of description herein, the terms “upper,”
“lower,” “right,” “left,” “rear,” “front,” “vertical,” “horizon-
tal,” and derivates thereof shall relate to the invention as
oriented in FIG. 1. However, it is to be understood that the
invention may assume various alternative orientations, except
where expressly specified to the contrary. It is also to be
understood that the specific devices and processes illustrated
in the attached drawings, and described in the following
specification, are simply exemplary embodiments of the
inventive concepts defined in the appended claims. Hence,
specific dimensions and other physical characteristics relat-
ing to the embodiments disclosed herein are not to be consid-
ered as limiting, unless the claims expressly state otherwise.

Where a range of values is provided, it is understood that
each intervening value, to the tenth of the unit of the lower
limit unless the context clearly dictates otherwise, between
the upper and lower limit of that range, and any other stated or
intervening value in that stated range, is encompassed within
the invention. The upper and lower limits of these smaller
ranges may independently be included in the smaller ranges,
and are also encompassed within the invention, subject to any
specifically excluded limit in the stated range. Where the
stated range includes one or both of the limits, ranges exclud-
ing either or both of those included limits are also included in
the invention.

In this specification and the amended claims, the singular
forms “a,” “an,” and “the” include plural reference unless the
context clearly dictates otherwise.

As illustrated in FIG. 3, a fluid treatment apparatus 10 is
generally installed and removably engaged with a domestic
refrigerator appliance 100 (FIGS. 1 and 2), but may also be
used in other appliances that store, use, or dispense ice, water,
or other liquid to be filtered and/or treated. More specifically,
the fluid treatment apparatus 10 is typically designed to
engage the appliance 100, typically via a filter head assembly
200 (FIG. 10) in either the lower grille portion 102 (FIG. 1) or
the upper panel portion 104 (FIG. 2) of a domestic refrigera-
tor. In the illustrated embodiments, a side-by-side domestic
refrigerator is shown having a freezer section 106 on the left
side and a refrigerator section (fresh food compartment) 108
on the right side. The interior portion 110 of the refrigerator
section typically has an upper panel portion 104 extending
across the top portion of the section. Generally, a fluid treat-
ment apparatus 10 that is located on the interior portion 110 of
an appliance 100 is located in the refrigerator section to avoid
freezing temperatures. In particular, the upper panel portion
104 in a refrigerator section 108 provides a suitable location
for a fluid treatment apparatus, as this location is also fre-
quently occupied by temperature controls or other user inter-
faces, or displays. A drop down, push button activated access
door in the ceiling of the appliance 100 may also be opened
and the fluid treatment apparatus 10 inserted and engaged to
the appliance 100 through such an access door. The lower
grille portion 102 of a domestic refrigerator appliance 100 is
also a suitable location for a fluid treatment apparatus, as such
alocation typically provides close proximity to a water source
connection leading to the appliance, has an above-freezing
temperature, and is near other electrical components and
devices, such a the compressor. Additionally, other suitable
locations that allow water egress and ingress are conceivable
on domestic refrigerators, refrigerators and freezers, freezers,
ice makers, and other related appliances.

Referring now to FIGS. 3-9, the reference numeral 10
generally designates one embodiment of a fluid treatment
apparatus for an appliance. The fluid treatment apparatus 10

2 <
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typically includes: an elongated filter housing 12, a fluid
connector system 14, and a fluid treatment medium or media
16 (FIG. 6). The filter housing 12 generally has a base portion
18, a cap 20, and an elongated support portion 22 extending
longitudinally between the cap 20 and the base portion 18. A
medium or media 16 is typically spaced within a fluid treat-
ment media receiving volume 24, defined within the base
portion 18.

The base portion 18 typically has a generally cylindrical
shape, a first end 26, and a second end 28 opposite the firstend
26 (FIG. 4). The first end 26 and second end 28 of the base
portion 18 are generally circular shaped with equal circum-
ference. A first end edge 30 and a second end edge 32 are
defined by their respective circumferences and are located
between the end surfaces and the cylindrical exterior surface
34 of the side of the base portion 18. The edges are typically
rounded or radiused to form a substantially smooth or smooth
and curved surface when transitioning between the end sur-
faces and the side exterior surface 34 of the base portion 18.
In FIG. 4, the second end edge 32 is a less rounded edge than
the first edge 30. The second end 28 and second end edge 32
may only be exposed in certain portions depending upon the
location and shape of the elongated support portion 22. The
base portion 18 could conceivably be shaped in various con-
figurations, including a semi-spherical shape, a square prism
shape, or another geometric configuration.

An additional embodiment is illustrated in FIGS. 3A and
4A, showing, among other things, an alternatively shaped
fluid connector system 14 configured to engage alternative
appliance receiving apertures. In addition, the base portion 18
includes a helical groove and a pair of pegs extending laterally
from the base portion 18 to engage such an alternative receiv-
ing aperture. It is conceivable that the fluid treatment appa-
ratus may include other shapes or configurations of the fluid
connector system 14 to engage an alternatively configured
appliance.

The additional embodiment shown in FIGS. 3A and 4A
also includes a threaded portion between the base portion 18
and the elongated support portion 22. As illustrated, the
threaded portion may be positioned below the second end
edge 32 of the base portion 18 and above the fluid treatment
receiving volume 50 so as not to expose or interfere with the
fluid treatment medium 16 therein. Also, upon threadably
engaging the base portion 18 with the elongated support
portion 22, the sidewall 52 ofthe elongated support portion 22
maintains a substantially smooth transition to the outer sur-
face of the base portion 18, such that the base and elongated
support portions 18, 22 maintain coaxially positioned to one
another. As shown, the elongated support portion 22 may
threadably engage and disengage the base portion 18 without
the use of tools to allow the elongated support portion 22 to
detachably couple with the base portion 18 or a replaceable
base portion 18 that may include an alternative fluid treatment
medium or other alternative characteristics. It is also conceiv-
able that an alternative engagement mechanism from the
illustrated threaded portion may be incorporated between the
base portion 18 and the elongated support portion 22 to allow
for detaching and replacing the base portion 18 without the
use of tools.

Further, referring again to FIG. 3, a visible crease or joint
36 may be disposed at an intermediate portion about the side
34 of the base portion 18. This crease 36 is typically formed
during the manufacturing process when media 16 is inserted
or encased within the base portion 18 when the sections are
engaged or sealed with one another. Specifically, the crease
36 is formed between two segments of the base portion 18, a
first segment 38, typically a half, and a second segment 40,
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6

typically a half. The interior volume defined by the two seg-
ments when they engage one another define a filter media
receiving volume 24 within the base portion 18 of the filter
housing 12.

While a crease 36 is typically visible, a continuous, crea-
seless base portion may also be used. The base portion 18 is
typically made of an extruded polymer, however, it is con-
ceivable that a molded polymer, metal, or other generally
rigid material could be used to form the base portion. The
filter treatment media receiving volume 24 may also be inte-
grally formed within the base portion 18, thereby forming the
base portion 18 with filter treatment media 16 within the filter
treatment media receiving volume 24 without a crease 36.

The base portion 18 has at least one, but more typically two
ormore apertures 42 that allow for fluid, typically water, to be
received from an inlet 44 of the fluid connector system 14 to
be transported into the fluid treatment media receiving vol-
ume 24 to interact with the media 16. Further, the apertures 42
allow for the fluid to leave the media 16 as filtered fluid
(water) and exit the base portion aperture from an outlet 46 of
the fluid connector system 14. The apertures 42 are arranged
to accommodate flow rate and the intended use of the fluid
treatment apparatus 10. The apertures 42, base portion 18,
and filter housing 12 may be integrally formed with the fluid
connector system 14 that engage the water supply port 202
and filtered water delivery port 204 of the filter head assembly
200 (see FIG. 10).

A fluid treatment medium or media 16 (see FIG. 6) typi-
cally has an effect on the liquid (water) flowing through it or
otherwise coming into contact with it by adding and/or
removing elements or compounds from the liquid (water),
and is typically encased within or otherwise spaced within the
base portion 18. The medium or media 16 may fill all of or a
portion of the filter treatment media receiving volume 24. The
media 16 is typically adapted for filtering contaminants,
impurities, or microbiologies out of the liquid, typically
water, but could, in addition or instead, add one or more
functionality or a plurality of functionalities to the filtered
water such as adding vitamins, minerals (i.e., fluoride) or
other additives such as glucosamine, chondroitin, or other
joint health enhancing compounds that are beneficial for con-
sumption by animals, in particular, mammals, most typically
humans. The media 16 has a top end 48 and a bottom end 50,
wherein the bottom end 50 is adapted for receiving and dis-
pensing liquid, typically water. The bottom end 50 is posi-
tioned near the first end 26 of the base portion 18. The top end
48 and the bottom end 50 of the media 16 may be a uniform
medium not having distinguishing characteristics aside from
its relative displacement within the fluid treatment media
receiving volume 24. In one arrangement, liquid enters the
bottom end 50 through an oft-center aperture 42a connected
to an inlet 44 in the first end 26 and travels to the top end 48
of the media 16. The liquid then traverses toward a more
centrally located aperture 426 connected to an outlet 46 in the
bottom end 50, generally flowing through the media 16,
thereby allowing the medium or media to treat the liquid.
Feasibly, the liquid flows perpendicularly through the media
16, axially or radially depending upon the interior layout of
the media.

The media 16 may be divided into layers or other arrange-
ments that provide different filtering properties and are com-
prised of varying materials. Water filtering materials may
include, but are not limited to, one or a combination of carbon
(e.g., activated carbon particles, such as mesoporous acti-
vated carbon, carbon powder, particles sintered with a plastic
binder, carbon particles coated with a silver containing mate-
rial, or a block of porous carbon), ion exchange material (e.g.,
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resin beads, flat filtration membranes, fibrous filtration struc-
tures, etc.), zeolite particles or coatings (e.g., silver loaded),
polyethylene, or charged-modified melt-blown or microfiber
glass webs, alumina, diatomaceous earth, etc.

As discussed previously, the filter media may also add
elements or compounds to the fluid such as vitamins, miner-
als, and nutritive components for mammalian (human) health.
For example, after elements have been removed from the
intake water or other fluid, fluoride may be introduced or
reintroduced, if previously removed, to provide health ben-
efits/protection to the consumer’s teeth. It may also be ben-
eficial to add nutrients beneficial components such as vita-
mins, minerals, and joint health ingredients (i.e., glucosamine
and chondroitin) in particular amounts for a particular period
of time. For example, newborns 0-3 months or children of
various ages having particular nutritional needs may have
specifically tailored nutrients introduced or reintroduced into
the filtered water prior to consumption. The smaller filter
capacity allows for targeted and selected nutrients to be added
to the water for a particular purpose, person’s age, and per-
son’s nutrient need. The smaller filter capacity is better suited
for this type of timing/need based water treatment options.

The media 16, in addition to filtering particulate matter or
impurities from the water and/or adding nutrients to the water,
may instead add descaling agents or other cleaning agents to
the water that function to clean the inner piping of the appli-
ance 100 of particulates, biofilm, and salts such as calcium
deposits. More specifically, biofilm comprises a polymeric
conglomeration generally composed of extracellular DNA,
proteins, and polysaccharides that may contain different
types of microorganisms, (e.g. bacteria, archaea, protozoa,
fungi and algae). The particulate(s), biofilm, and salts in the
liquid conduits of the appliance 100 restrict water flow and/or
add impurities to the previously filtered water prior to the
water being consumed by the user. When such systems are
used, the water passes through the filter, is treated to add the
descaling or other cleaning agents, and the water delivered to
the dispenser thereby at least partially, if not substantially, or
fully, cleaning the fluid line portion extending after the filter
location of particulate(s), biofilm, and salt that may alter the
composition of the water being delivered to the consumer
when a non-cleaning filter is engaged with the water system
of the appliance.

The media 16 may be constructed for treating varying
volumes of water, depending upon the type and purpose of the
media 16. More specifically, media that is primarily used for
filtering purpose is typically constructed for filtering 10-30
gallons of liquid, which is normally recommended for use
over a 30 to 60 day period. Alternatively, media that is pri-
marily used for cleaning or descaling purposes is typically
constructed for treating 2-5 gallons of liquid.

The presently contemplated descaling agents include:
organic acids, including but not limited to, sulfonic acids or
carboxylic acids, in particular, lactic acid, acetic acid, formic
acid, oxalic acid, uric acid solutions may be used alone or
mixtures of such organic acids used. It is also possible to use
inorganic acids such as phosphoric acid, hydrochloric acid, or
sulfamic acid solutions, as well as mixtures of inorganic acid
solutions. Mixtures of various inorganic and organic acids
could also conceivably be used as descaling agents in accor-
dance with embodiments of the present invention.

A fluid connector system 14 is typically coupled with the
base portion 18 of the filter housing 12. Generally, the fluid
connector system 14 employs an inlet 44 and an outlet 46,
which are separate flow paths for receiving and dispensing a
liquid flow, respectively. As discussed previously, the inlet 44
and outlet 46 are typically integrally connected with apertures
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42 in the first end 26 of the base portion 18 and in fluid
communication with the filter treatment media receiving vol-
ume 24 of the base portion 18. In one embodiment, the inlet
44 and outlet 46 are positioned in separate locations on the
first end 26 to correspond to the locations of the apertures 42.
Conceivably, one connector having an inlet portion and an
outlet portion could be used. In such an arrangement, the
water flow may be divided into two flow paths by a wall
through the center or coaxially by a cylindrical wall that
divides the water flow pathways.

In one embodiment, as illustrated in FIGS. 3-4, and 6-8,
one inlet 44 and one outlet 46 separately employed; the inlet
44 is typically positioned at an off-center, radial side location,
allowing the liquid to enter the fluid treatment media receiv-
ing volume 24 through an off-center aperture 42 at the radial
side location, and also allowing the liquid to dispense from
the fluid treatment media receiving volume 24 through a more
centrally located aperture 425 and outlet 46 similarly posi-
tioned on the first end 26. Various arrangements of adapting
the fluid connector system 14 to the filter housing 12 are
contemplated, including a single connector that dispenses
and receives liquid.

Referring again to FIG. 10, the filter head assembly 200 for
receiving a water filter is located on or otherwise engaged
with the appliance 100 and has a fluid treatment apparatus
receiving cavity 206 and attachment ports 220 therein that are
in fluid communication with the inlet 44 and outlet 46 when
the filter treatment apparatus is operably engaged with the
filter head assembly 200. The attachment ports 220 are typi-
cally a water supply port 202 and a filtered water and/or
treated water delivery port 204 that is typically in fluid com-
munication with a fluid dispenser and/or ice making appara-
tus. The fluid dispenser is typically located on an external
surface, typically the door of the appliance. The fluid treat-
ment apparatus receiving cavity 206 is generally defined by a
cylindrical area, having a back portion 208, a front portion
210, and a length 218 extending between. The attachment
ports are typically located at the back portion 208. An access
door 212 may be hingedly coupled with the filter head assem-
bly 200 to removably conceal the front portion 210, where the
cap 20 is positioned when the fluid treatment apparatus 10 is
inserted. Ata mid-portion 209 ofthe fluid treatment apparatus
receiving cavity 206, a receptor 214 is positioned for receiv-
ing a latch assembly 58. Further a guide groove 216, may be
formed along the fluid treatment apparatus receiving cavity
206 to receive anotch 74 formed on a water filter, typically the
base portion 18 of a fluid treatment assembly 10. The guide
groove 216 may assist in rotating the fluid treatment appara-
tus 10 into the connecting (engaged) position 66 that allows
fluid communication and flow between the filter head assem-
bly 200 and the fluid treatment apparatus 10.

The elongated support portion 22 of the filter housing 12
longitudinally extends from the second end 28 of the base
portion 18 and typically does not contain any fluid treatment
media or medium 16 or come into contact with fluid flowing
through or being treated by the fluid treatment apparatus 10.
The elongated support portion 22 is typically a resilient struc-
ture capable of withstanding torsional (rotational) forces
applied by the user to engage the fluid treatment apparatus 10
with the filter head assembly 200. The torsional forces may be
applied to the cap 20 or directly to the elongated support
portion 22. The elongated support portion 22 is uniquely
constructed for strength without the use of excess and costly
material.

The elongated support portion 22 typically includes at least
one sidewall 52 and may also include one or more support
walls 54. The sidewall 52 and support wall 54 extend longi-
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tudinally between the base portion 18 and the cap 20. The
sidewall 52 is typically a circumferal extension of the base
portion 18 and has a substantially circular segment cross-
section. The support wall 54 is typically positioned substan-
tially orthogonally (see FIG. 5) to the sidewall 52 interior
facing surface 53, and it may be couple thereto or be integrally
formed therewith.

With regard to the configurations that the support wall may
embody, for example in the embodiment illustrated in FIG.
5A, the sidewall may extend around a majority or the entire
circumference of the base portion 18, forming a hollow tube-
shaped elongation having a generally equal outer diameter to
the base portion 18. There may also be more than one sidewall
52 and/or more than one support wall 54 extending between
the cap 20 and the base portion 18. In one alternative embodi-
ment, as illustrated in FIG. 5C, the elongated support portion
22 has two sidewalls 52 having exterior surfaces 56 substan-
tially aligned with the exterior surface 34 of the side of the
base portion 18. In this embodiment, one or more support
walls 54 may be positioned at various locations, extending
between the two sidewalls 52. Further, in another embodi-
ment, as illustrated in FIG. 5D, the elongated support portion
22 may have three sidewalls 52 having exterior surfaces 56
substantially aligned with the exterior surface 34 of the side of
the base portion 18. In fact, the entire elongated support
portion 22 could be a solid material, as shown in FIG. 5B,
with substantially the same cross-section as the base portion.
However, typically, the configuration shown in the FIG. 5 of
this application is used to avoid using excess materials in the
construction of the filter housing 12 while maintaining a latch
assembly 58 location and the required torsional strength
needed to allow the user to twist the filter housing 12 into a
connected/engaged position 66 for receiving the liquid, such
as water, from the appliance or other water source.

In the embodiment shown in FIG. 5, the cross section of the
sidewall 52 typically has an arcuate exterior surface 56 sub-
stantially aligned with the second end edge 32 of the base
portion 18. As illustrated in FIG. 5, the sidewall 52 also
typically has an interior facing surface 53, defined by the
chord 55 of the substantially circular cross section. The chord
55 may be the diameter of the circle as well as a length less
than the chord 55 illustrated in FIG. 5. The interior facing
surface 53 may be coupled to the support wall 52 or be
integrally formed therewith. Any portion of the elongated
support portion 22 may also be integrally formed with the
base portion 18 or the cap 20. There may also be more than
one sidewall 52 and/or more than one support wall 54 extend-
ing between the cap 20 and the base portion 18.

The elongated support portion 22, as illustrated in FIG. 5,
also includes a support wall 54 longitudinally extended
between the second end 28 of the base portion 18 and the cap
20 where the support wall 54 is positioned substantially
orthogonally to the sidewall 52 interior facing surface 53, and
it may be coupled thereto or be integrally formed therewith.
The support wall 54 typically extends from the second end 28
on the base portion 18 and has a thickness 64 selected from a
range between about 2 mm to about 6 mm, preferably about 4
mm when utilizing one support wall, as in FIG. 5. However,
the support wall may have a varying thickness 64 throughout
its length or width, such as a larger thickness provided near its
connection to the sidewall 52 and a smaller thickness near the
circumference of the base portion 18 (see FIG. 5).

In one embodiment, the support wall 54 and the sidewall 52
are substantially formed as one unitary piece. The unitary
piece would typically be constructed of the same material as
the remainder of the filter housing 12, but conceivably could
be a different material. A primary function of the support wall
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54 is to provide a substantially rigid connection between the
cap 20 and the base portion 18, allowing the cap 20 to be
accessed and engaged by a user for manipulating, removing,
or installing the base portion 18 in a filter head assembly 200.
Again, typically, the configuration shown in FIG. 5 of this
application is used to avoid using excess materials, such as
polymers, in the construction of the filter housing 12 while
maintaining the latch assembly 58 location and the required
torsional strength needed to allow the user to twist the filter
housing 12 into a connected/engaged position 66 for receiv-
ing the fluid, such as water from the appliance or other water
source. Typically the elongated support portion uses a sub-
stantially planar structure that extends across the filter treat-
ment apparatus’ cross sectional or across at least half of the
filter treatment apparatus’ cross-sectional length from the
center of the cross section extending outwardly in a single
direction and typically extending longitudinally between the
base portion 18 and the cap 20.

The elongated support portion 22 also typically includes a
latch assembly 58 radially extending from an intermediate
portion along the sidewall 52. However, the latch assembly 58
may be located at various locations on the sidewall 52. The
latch assembly 58 is adapted for detachably engaging the
domestic refrigerator appliance 100. Specifically, the latch
assembly 58 may engage a receptor 214, such as an inlet, a
switch, or detection device within the filter head assembly
200 (FIG. 10) of the appliance 100. The receptor 214 gener-
ally mechanically retains and supports the fluid treatment
apparatus in addition to optionally communicating with a
control system of the appliance that the filter is present. The
latch assembly 58 typically includes several components,
including a fin-shaped member 60 and a notched member 62.
The components of the latch assembly are generally adapted
to allow the appliance 100 to detect the presence of the fluid
treatment apparatus 10, to allow the appliance 100 to make a
connection with the fluid treatment apparatus 10, and to allow
the appliance 100 to detect the capacity, type, status, and
quality of the fluid treatment apparatus 10. Examples of such
connection mechanisms include a DIP switch arrangement, a
magnetic retention arrangement, a reed switch arrangement,
and an RFID (radio frequency identification) arrangement.
The latch assembly 58 positioned along the sidewall 52
allows the fluid treatment apparatus 10 having a reduced
capacity to be used in connection with current appliance
models, such as the domestic refrigeration appliance 100
referenced herein, that are typically constructed to receive
only larger capacity filter housings/assemblies with tradi-
tional capacities where the entirety of the length of the filter
housing contains media for removing contaminants from
water.

The filter housing 12 also typically includes the cap 20,
typically having a disk shape and orthogonally coupled to the
support wall 54, as shown in FIGS. 3 and 9, for example. The
cap 20 also typically has a circumference generally equal to
the circumference of the base portion 18. The cap 20 may
have a plurality of indented cavities 68 formed on its top
surface 70, wherein the cavities 68 are radially arranged in a
spoke-like fashion (see FIG. 9). These cavities 68 may func-
tion as a location to secure the fluid treatment apparatus 10
during its manufacturing process and when a user grasps the
cap 20 for manipulation, removal, or installation in the appli-
ance 100. Conceivably, a key (not shown) or other device
could be adapted to engage the plurality of cavities 68, pro-
viding additional support for the user to manipulate, twist,
remove, or install the fluid treatment apparatus 10. The top
surface 70 of the cap 20 may also include an arrow 72, arrows,
or other indication (see FIG. 10), showing the direction in
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which the user must position the filter housing 12 to place it in
the connecting position 66, allowing it to engage with the
filter head assembly 200 of the appliance 100.

The method for treating a liquid, typically water, using a
fluid treatment apparatus 10 in an appliance 100 typically
includes, exposing a fluid treatment apparatus receiving cav-
ity 206 on a filter head assembly 200 (FIG. 10) of the appli-
ance 100. The user may expose and access the receiving
cavity 206 by opening the access door 212 hingedly coupled
with the filter head assembly 200, or unscrewing an access
cap or other closure concealing a fluid treatment apparatus
receiving cavity.

Next, the user may grasp the fluid treatment apparatus 10
having a longitudinal length, as described above. The user
then inserts the fluid treatment apparatus 10 into the receiving
cavity 206 in a coaxial manner. When inserting the fluid
treatment apparatus 10, the user may align it in a connecting
position 66 with the filter head assembly, wherein the fluid
connector system 14 of the base portion 18 of the fluid treat-
ment apparatus 10 is manipulated and aligned by axially
rotating the cap 20 or the elongated support portion 22. The
connecting position 66 may be indicated to the user by the
arrow 72, arrows, or other indication on the cap 20 of the fluid
treatment apparatus 10.

Next, a latch assembly 58 extending from the exterior
facing surface of the sidewall 52 of the fluid treatment appa-
ratus 10 may detachably engage the filter head assembly 200.
The latch assembly 58 engages with a receptor 214 in the
tubular receiving cavity 206 when the fluid connector system
14 mates with the attachment ports 220, a water supply port
202, and a water delivery port 204. The latch assembly may
engage a receptor 214 that is a switch or a detection device
within the filter head assembly 200 to communicate with a
control system of the appliance that the fluid treatment appa-
ratus 10 is present. The latch assembly 58 may engage using
various components, including a fin-shaped member 60 and a
notched member 62. The components of the latch assembly
are generally adapted to allow the appliance 100 to detect the
presence of the fluid treatment apparatus 10, to allow the
appliance 100 to make a connection with the fluid treatment
apparatus 10, and to allow the appliance 100 to detect the
capacity, type, status, and quality of the fluid treatment appa-
ratus 10.

Next, either before, simultaneously, or closely after a latch
assembly 58 engages a filter head assembly 200, the fluid
treatment apparatus 10 sealably engages the water supply
port 202 and the water delivery port 204 of the filter head
assembly 200 by rotating the cap 20 or the elongated support
portion 22 of the fluid treatment apparatus 10. Engaging the
fluid treatment apparatus 10 opens a bypass valve in the filter
head assembly 200 supplying a water flow from the appliance
through the inlet 44 and into the medium or media, wherein
the water flow is treated and thereafter dispensed through the
outlet 46 back into the appliance 100. The tubular receiving
cavity 206 may be adapted to receive and mechanically align
the filter housing 12, typically using a guide groove 216 and
a notch 74, to connect the fluid connector system 14 with the
attachment ports 220 of the appliance 100.

When the filter housing 12 is fully inserted into the tubular
receiving cavity 206 the base portion 18 typically occupies
less than half the length 218 of the tubular receiving cavity
206, more typically about one-third to one-quarter of the
tubular receiving cavity 206 proximate the attachment ports
220, and the elongated support portion 22 substantially occu-
pies the remaining length 218 of the tubular receiving cavity
206 not occupied by the base portion 18. Upon complete
sealing engagement with the filter housing 12 the appliance
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100 may supply a water flow through the attachment port 220
and the fluid connector system 14 into contact with fluid
treatment media 16. Within the fluid treatment media 16 the
water flow is filtered and/or treated as described previously
and thereafter dispensed through the fluid connector system
14 back into the appliance 100 to, typically, be delivered to the
appliance dispenser and/or ice making machine. Accordingly,
the water flow is supplied to the medium or media 16 via the
inlet 44 and returned to the appliance via the outlet 46.

It will be understood by one having ordinary skill in the art
that construction of the described invention and other com-
ponents is not limited to any specific material. Other exem-
plary embodiments of the invention disclosed herein may be
formed from a wide variety of materials, unless described
otherwise herein.

For purposes of this disclosure, the term “coupled” (in all
of'its forms, couple, coupling, coupled, etc.) generally means
the joining of two components (electrical or mechanical)
directly or indirectly to one another. Such joining may be
stationary in nature or movable in nature. Such joining may be
achieved with the two components (electrical or mechanical)
and any additional intermediate members being integrally
formed as a single unitary body with one another or with the
two components. Such joining may be permanent in nature or
may be removable or releaseable in nature, unless otherwise
stated.

It is also important to note that the construction and
arrangement of the elements of the invention as shown in the
exemplary embodiments is illustrative only. Although only a
few embodiments of the present innovations have been
described in detail in this disclosure, those skilled in the art
who review this disclosure will readily appreciate that many
modifications are possible (e.g., variations in sizes, dimen-
sions, structures, shapes and proportions of the various ele-
ments, values of parameters, mounting arrangements, use of
materials, colors, orientations, etc.) without materially
departing from the novel teachings and advantages of the
subject matter recited. For example, elements shown as inte-
grally formed may be constructed of multiple parts or ele-
ments shown as multiple parts may be integrally formed, the
operation of the interfaces may be reversed or otherwise
varied, the length or width of the structures and/or members
or connector or other elements of the system may be varied,
the nature or number of adjustment positions provided
between the elements may be varied. It should be noted that
the elements and/or assemblies of the system may be con-
structed from any of a wide variety of materials that provide
sufficient strength or durability, in any of a wide variety of
colors, textures, and combinations. Accordingly, all such
modifications are intended to be included within the scope of
the present innovations. Other substitutions, modifications,
changes, and omissions may be made in the design, operating
conditions, and arrangement of the desired and other exem-
plary embodiments without departing from the spirit of the
present innovations.

It will be understood that any described processes or steps
within described processes may be combined with other dis-
closed processes or steps to form structures within the scope
of the present invention. The exemplary structures and pro-
cesses disclosed herein are for illustrative purposes and are
not to be construed as limiting.

Itis also to be understood that variations and modifications
can be made on the aforementioned structures and methods
without departing from the concepts of the present invention,
and further it is to be understood that such concepts are
intended to be covered by the following claims unless these
claims by their language expressly state otherwise.
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The invention claimed is:

1. A fluid treatment apparatus having a longitudinal length
comprising:

a base portion having a length one half the longitudinal
length of the fluid treatment apparatus or less, and hav-
ing a first end, a second end, and at least one side having
an exterior surface and an interior surface and extending
between the first and second end, defining a fluid treat-
ment media receiving volume within the base portion,
wherein the first end has an inlet and an outlet for receiv-
ing and dispensing a fluid, respectively, to and from the
fluid treatment media receiving volume;

a medium or media spaced within the fluid treatment
receiving volume, wherein the medium or media treats a
fluid contacting the medium or media; and

an elongated support portion engaged with the base portion
and having a length one half the longitudinal length of
the fluid treatment apparatus or more comprising:

a cap; and

a sidewall extending longitudinally between the second
end of the base portion and the cap, wherein the side-
wall has an exterior facing surface that is an extension
of and at least substantially aligned with the exterior
surface of the side of the base portion; wherein the
elongated support portion further comprises:

a strengthening support wall longitudinally extending
between the second end of the base portion and the cap;
the strengthening support wall having a portion extend-
ing generally perpendicular to the sidewall of the elon-
gated support portion and having a portion being coaxial
with the base portion.

2. The fluid treatment apparatus of claim 1, wherein the

elongated support portion further comprises:

alatch assembly extending from the exterior facing surface
of the sidewall, wherein the latch assembly detachably
engages a receptor within a filter head assembly of an
appliance.

3. The fluid treatment apparatus of claim 2, wherein the
latch assembly engages a section of the filter head assembly
and the filter head assembly detects the presence and a capac-
ity of the fluid treatment apparatus when the fluid treatment
apparatus is engaged with a filter head assembly.

4. The fluid treatment apparatus of claim 1, wherein base
portion is cylindrical shaped and the side is tubular shaped,
and wherein the support wall engages an interior facing sur-
face of the sidewall and extends across a portion or all of a
diameter of the base portion.

5. The fluid treatment apparatus of claim 1, wherein the
base portion comprises less than 40 percent of the longitudi-
nal length of the fluid treatment apparatus.

6. The fluid treatment apparatus of claim 1, wherein the
medium or media adds a descaling agent to the fluid, chosen
from the group consisting of sulfonic acid, carboxylic acid,
lactic acid, acetic acid, formic acid, oxalic acid, uric acid,
phosphoric acid, hydrochloric acid, sulfamic acid, and mix-
tures thereof.

7. The fluid treatment apparatus of claim 1, wherein the
medium or media is chosen from the group consisting of:
activated carbon particles, a carbon powder, a vitamin treat-
ment material, aluminosilicate material, an organic acid, inor-
ganic acid, particles sintered with a plastic binder, carbon
particles coated with a silver material, a block of porous
carbon, an ion exchange material, resin beads, flat filtration
membranes, fibrous filtration structures, zeolite particles,
zeolite coatings, alumina, diatomaceous earth, polyethylene,
charged-modified webs, melt-blown webs, and microfiber
glass.
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8. A water treatment apparatus, having a longitudinal
length, that engages an appliance and receives water to be
treated by the water treatment apparatus from the appliance
comprising:

a cylindrical shaped base portion having a length one half
the longitudinal length of the water treatment apparatus
or less having a first end, a second end, a tubular shaped
side with an exterior surface and an interior surface
extending between the first and second end, wherein the
first end, second end, and side define an interior water
receiving volume within the base portion, and wherein
the first end has an inlet and an outlet for receiving and
dispensing water, respectively;

a medium or media spaced within the water receiving vol-
ume, wherein the medium or media engages water
received through the inlet into the water receiving vol-
ume and treats the water contacting the medium or
media to form treated water that is dispensed through the
outlet; and

an elongated support portion devoid of any medium or
media and does not contact the water received by the
inlet, including:

a cap;

a sidewall extending from the second end of the base
portion, wherein the sidewall has an exterior facing
surface that is aligned with or substantially aligned
with the exterior surface of the tubular side of the base
portion; wherein the elongated support portion further
comprises:

a strengthening support wall longitudinally extending
between the second end of the base portion and the cap;
the strengthening support wall having a portion extend-
ing generally perpendicular to the sidewall of the elon-
gated support portion and having a portion being coaxial
with the base portion.

9. The water treatment apparatus of claim 8, wherein the

elongated support portion further comprises:

alatch assembly extending from the exterior facing surface
of the sidewall, wherein the latch assembly detachably
engages with a filter head assembly of the appliance.

10. The water treatment apparatus of claim 9, wherein the
latch assembly engages a mechanical switch within the filter
head assembly of the appliance and communicates the pres-
ence and a capacity of the water treatment apparatus to a
controller or microprocessor when the water treatment appa-
ratus is engaged with the filter head assembly.

11. The water treatment apparatus of claim 8, wherein the
sidewall has a planar interior facing surface defined by a
chord across a substantially circular cross section of the base
portion.

12. The water treatment apparatus of claim 8, wherein the
sidewall has a thickness selected from a range been 3 mm and
6 mm and the base portion comprises less than 40 percent of
the total longitudinal length of the water treatment apparatus.

13. The water treatment apparatus of claim 8, wherein the
medium or media treats the water flow by a treatment or
treatments chosen from the group consisting of:

filtering particulate matter from the water flow, adding a
descaling agent to the water flow, and adding vitamins,
minerals, or other health enhancing additives; purifying
the taste, odor and color of the water or mixtures thereof.

14. The water treatment apparatus of claim 8, wherein the
sidewall has an interior facing surface and the sidewall
extends around the circumference of the second end of the
base portion.

15. The water treatment apparatus of claim 8, wherein the
elongated support portion further comprises a cap and two
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sidewalls engaged with the second end of the base portion end
extending between the second end of the base portion and the
cap, wherein the sidewalls each have an interior facing sur-
face and an exterior facing surface wherein the exterior facing
surface of the sidewalls are aligned with or substantially
aligned with the exterior surface of the tubular side ofthe base
portion.

16. The water treatment apparatus of claim 15, wherein the
elongated support portion further comprises at least one sup-
port wall engaged with the interior facing surface of the
sidewall and extending between the second end of the base
portion and the cap.

17. The water treatment apparatus of claim 8, wherein the
elongated support portion further comprises a support wall
engaged with the second end of the base portion and an
interior facing surface of the sidewall and extending longitu-
dinally from the second end of the base portion, and wherein
the support wall substantially orthogonally engages the inte-
rior facing surface of the sidewall.

18. The water treatment apparatus of claim 17, wherein the
elongated support portion further comprises a cap engaged
with a distal end of the sidewall and support wall.
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